Introduction
============

The prevalence of obesity in Mexico has risen substantially since the 1980s, with obesity now affecting over 30% of the adult population.[@b1-dmso-11-001],[@b2-dmso-11-001] It is projected that by 2050, the proportion of obese men and women in Mexico will rise to 54% and 37%, respectively, and more people will be obese than overweight.[@b1-dmso-11-001] The rise in the rates of obesity has primarily been linked to an increased consumption of calorically dense foods and a more sedentary lifestyle.[@b3-dmso-11-001]--[@b5-dmso-11-001]

The presence of obesity is associated with a range of comorbidities including cardiovascular diseases, type 2 diabetes mellitus (T2DM), osteoarthritis, certain types of cancer, obstructive sleep apnea, and other conditions,[@b1-dmso-11-001],[@b2-dmso-11-001],[@b6-dmso-11-001]--[@b11-dmso-11-001] which have a profound impact on the Mexican health care system. In 2010, costs were estimated to be \$806 million, and based on the projected increases in obesity rates, they could rise to \$1.7 billion by 2050.[@b1-dmso-11-001]

Excess weight has also been associated with a number of impairments across psychosocial, symptom, and work-related domains. Research has suggested an association between increasing BMI and greater pain,[@b12-dmso-11-001]--[@b15-dmso-11-001] as well as joint-related disorders such as osteoarthritis.[@b16-dmso-11-001]--[@b18-dmso-11-001] Obesity has also been associated with higher rates of fatigue and sleep disorders.[@b19-dmso-11-001]--[@b23-dmso-11-001] In the psychosocial domain, obese individuals have been reported to be at an increased risk of certain psychiatric illnesses, most notably depression,[@b24-dmso-11-001] while overweight and obese individuals have been found to possess lower health-related quality of life (HRQoL) compared to those with a healthy weight.[@b25-dmso-11-001] Finally, international research has consistently found an association between obesity and impairments in work productivity measures, with increasing BMI linked to greater absenteeism and presenteeism.[@b7-dmso-11-001],[@b26-dmso-11-001]--[@b29-dmso-11-001]

Given the potential projected increases in obesity, it is also important to understand the weight loss actions taken by those who are overweight and obese in Mexico. Treatment of obesity is centered on optimizing food choices and improving exercise habits through lifestyle changes, for which there are numerous policy interventions.[@b3-dmso-11-001],[@b5-dmso-11-001],[@b30-dmso-11-001],[@b31-dmso-11-001] Weight loss interventions tend to follow a stepwise approach, with diet and lifestyle counseling as a foundation, before progressing to pharmacological and surgical approaches.[@b32-dmso-11-001] There has been some suggestive evidence that involving family members in weight loss efforts could be beneficial, particularly within family-centered cultures.[@b33-dmso-11-001] Despite global efforts to address obesity, sustainable weight loss remains elusive, and the majority of individuals will regain some or all of their lost weight over the course of 2 years.[@b34-dmso-11-001] A survey study of Mexican university students reported that nearly 40% of respondents were attempting to lose weight;[@b35-dmso-11-001] however, there exists little large-scale evidence of how frequently individuals with obesity in Mexico take steps to lose weight, the methods they use, or their satisfaction with these methods.

The goal of this study is threefold: 1) to explicate the prevalence of obesity, T2DM, prediabetes, and hypertension in a large sample of Mexican adults that generally represents the population of the country, 2) to identify the association between participants' weight and HRQoL and work productivity, and 3) to describe the weight loss methods currently reported by the sample.

Materials and methods
=====================

Sample and procedure
--------------------

Data were collected using a cross-sectional survey of adults, aged 18 years or older, in Mexico (N=2,511). The only exclusion criterion was that participants had to be of a normal BMI (18.5 kg/m^2^) or higher. Potential respondents were identified from an Internet panel, with some offline recruitment to ensure representation in all demographic strata.

Specifically, the Internet panel recruits members (n=2,011) through various ways including e-newsletters and banner advertisement placements. Membership is opt-in, and those on the panel are provided the opportunity to complete periodic surveys on a variety of topics. Although the recruitment of panel members is not done purely by convenience sampling (i.e., some attempt is made to align with the demographic characteristics of the adult population), panel membership does skew toward the younger and more educated adults. To mitigate this bias, sampling for the present study was conducted using random stratification. Specifically, the characteristics of the Mexican adult population, with respect to age and sex, were identified using the International Database of the United States Census,[@b36-dmso-11-001] which acquires information from governmental and statistical bureaus from each country in the world, and was selected to derive a sample that is a close approximation to the population of Mexico. These age and sex proportions were mimicked during the email recruitment of this study. Recruiting participants through Internet panels is increasingly used to enroll large numbers of diverse participants. For example, the approach was used in the development of the US National Institute of Health's roadmap initiative, Patient-Reported Outcomes Measurement Information System.[@b37-dmso-11-001] It is also used to enroll participants in the National Health and Wellness Survey, which has been used to quantify the effect of chronic medical and psychiatric conditions on a range of measures.[@b38-dmso-11-001]--[@b42-dmso-11-001]

Since Internet panels underrepresent the elderly and the economically disadvantaged, a small subset of respondents were recruited through street intercepts (n=79) to ensure appropriate representation of this subgroup. After ensuring eligibility, these respondents were brought into a centralized facility to complete the survey at a computer. The survey experience (e.g., questions, format) was identical to that of those who participated online.

To ensure that the sample size was adequate for performing the burden-of-obesity analysis in a subgroup of T2DM participants, an additional N=500 respondents with the condition were recruited. Therefore, certain analyses focused on the general population (N=2,011), and other burden-of-obesity analyses focused on everyone (N=2,511).

The study protocol was reviewed and granted exemption status by an independent Institutional Review Board (Pearl IRB; [www.pearlirb.com](http://www.pearlirb.com)) because de-identified data were collected which did not include responses outside the research that could reasonably place the subjects at risk of criminal or civil liability or be damaging to the financial standing, employability, or reputation of the subjects. All study materials, including the informed consent, were provided in Spanish. Completion of survey was deemed to be agreement of consent from the participants for this study and participants who completed the survey were provided a small honorarium for participating.

Measures
--------

### Demographics

Sex, age, marital status, employment, and education were assessed for all respondents. Based on an algorithm from the Mexican Association of Marketing Research and Public Opinion Agencies,[@b15-dmso-11-001] socioeconomic status (SES) was estimated from questions on household possessions (e.g., number of cars, bathrooms). The levels were AB, C+, C, C−, D+, D, and E, in descending order of SES. An AB respondent, for example, would represent someone with a graduate degree, a large house (multiple bathrooms/bedrooms), and multiple automobiles, and an E respondent would represent, for example, someone with less than a primary school education, a house with 4 or fewer rooms, and no automobile.

### Health history and habits

Respondents provided information on their height and weight. These variables were converted into a BMI value and then coded categorically as follows: normal weight (BMI ≥18.5--\<25 kg/m^2^), overweight (BMI ≥25--\<30 kg/m^2^), obese class I (BMI ≥30--\<35 kg/m^2^), obese class II (BMI ≥35--\<40 kg/m^2^), and obese class III (BMI ≥40 kg/m^2^). Underweight respondents (BMI \<18.5 kg/m^2^) were not included in the study. Smoking history (current vs. former vs. never smoker), frequency of alcohol use, and the number of days exercised in the past month were also assessed.

### Comorbidities

Respondents self-reported whether they had been diagnosed with the comorbidities associated with the 2008 version of the Charlson Comorbidity Index (CCI).[@b43-dmso-11-001] A CCI score was generated for each respondent. Demographic and health history information was used to calculate a Diabetes Screening Score (DSS) value,[@b44-dmso-11-001] which has been used to identify both patients with undiagnosed diabetes and those who have a high risk for developing diabetes in the future, the latter representing prediabetes for the purposes of our study. A self-reported diagnosis of hypertension or self-reported systolic and diastolic blood pressure values above 140 mm Hg and 90 mm Hg, respectively, were used to classify respondents as having hypertension.

### Weight loss

All respondents were asked whether they were currently taking steps to lose weight. Those who answered affirmatively were asked how much weight they had lost or gained in the past 6 months. Additionally, they were asked all the different weight loss methods they had used from a set list (e.g., exercise, dieting, prescription medications) along with their level of satisfaction with each and the associated monthly out-of-pocket costs for each.

### Health outcomes

HRQoL was assessed using the visual analog scale (VAS) and health utilities from the EuroQoL-5D (EQ-5D)-3L.[@b45-dmso-11-001] The Work Productivity and Activity Impairment (WPAI) questionnaire was included to assess the level of absenteeism (i.e., percentage of work missed due to health), presenteeism (i.e., the percentage of work rendered ineffective due to health), overall work impairment (i.e., the total percentage of work missed due to either absenteeism or presenteeism), and activity impairment (i.e., the percentage of daily activities that were rendered ineffective due to health) experienced in the past 7 days due to health-related reasons.[@b46-dmso-11-001] The WPAI questionnaire was only answered by those currently employed. Finally, the number of health care provider visits, emergency room (ER) visits, and hospitalizations, in the past 6 months, was also queried.

Statistical analysis
--------------------

### Burden-of-obesity analyses

Among the general population subsample (n=2,011), the sample prevalence of T2DM, prediabetes, normoglycemia, and cardiovascular comorbidities (i.e., congestive heart failure, myocardial infarction, peripheral vascular disease, hypertension, warfarin use) was derived.

Next, the association between obesity and health outcomes was examined among all respondents who were classified as normal weight, overweight, obese class I, obese class II, or obese class III. Respondents who were underweight were excluded from these analyses. Differences among respondents with varying levels of BMI categories were made with respect to demographics, health history, and health outcome variables to assess for potential covariates to include in subsequent modeling. To boost sample sizes, obese class II and obese class III categories were combined. Chi-square tests and one-way analyses of variance were used for categorical and continuous outcomes, respectively. Generalized linear models (GLMs) were used to predict health outcomes from BMI categories controlling for sex, age, marital status, education, exercise frequency, and the CCI. These analyses were replicated among those with T2DM, prediabetes, and hypertension.

To convert work productivity loss to indirect costs, the adjusted mean level of overall work productivity loss for each BMI category, derived from the GLMs, was multiplied by the average wage in Mexico (12,850 Mexican pesos \[MXN\][@b47-dmso-11-001]), as outlined in previous research.[@b48-dmso-11-001]

Because certain antidepressants, such as some selective serotonin reuptake inhibitors, can increase BMI, and those conditions can also directly affect health outcomes, additional sensitivity analyses were conducted controlling for self-reported depression. Depression is part of the 2008 CCI calculation that was used for this study,[@b43-dmso-11-001] but it was included instead as a separate variable in these sensitivity analyses.

### Treatment patterns of weight loss

Among those taking steps to lose weight, the treatment patterns of weight loss were examined descriptively (i.e., frequencies and percentages were reported for categorical variables, and means and SDs were reported for continuous variables).

Results
=======

Descriptive statistics
----------------------

The overall sample included about the same number of men (50.62%) and women (49.38%) with a mean age of 40.66 years (SD=14.50). The SES was relatively high; 58.1% had attained a university degree, and 40.62% belonged to the highest SES level (AB) based on household possessions. The distribution of BMI categories was as follows: underweight=35 (1.39%), normal weight=901 (35.88%), overweight=962 (38.31%), obese class I=425 (16.93%), obese class II=132 (5.26%), and obese class III=56 (2.23%).

Comorbidity burden of obesity
-----------------------------

A total of 826 respondents (32.90%) reported having T2DM, 900 respondents (35.84%) reported having hypertension, and 454 (18.08%) reported both conditions. Based on the DSS, 425 respondents (16.93%) were classified as having prediabetes.

Health outcome burden of obesity
--------------------------------

Several demographic differences were observed across BMI category ([Table 1](#t1-dmso-11-001){ref-type="table"}). Although males were more likely to have a BMI ≥25 and \<30, females were more likely to have a BMI ≥30 (*P*\<0.05). Increasing BMI was associated increasing age, an increased likelihood of being married/living with a partner, and not having a university degree (all *P*\<0.05). Increasing BMI was also associated with fewer days exercised in the past month and a higher CCI (both *P*\<0.05). No significant differences were observed with respect to SES, smoking behavior, or frequency of alcohol intake.

Controlling for demographic and health history differences among BMI categories, respondents in overweight, obese class I, and obese class II--III categories all reported significantly lower EQ-5D VAS and EQ-5D health utility scores, and greater impairment in daily activities compared with respondents in the normal weight category ([Table 2](#t2-dmso-11-001){ref-type="table"}). Respondents in the obese class I and obese class II--III categories reported greater levels of presenteeism, overall work impairment, and health care provider visits, compared with normal weight respondents (all *P*\<0.05). Respondents in the obese class I category reported significantly more ER visits than normal weight respondents (*P*\<0.05). No other differences were observed.

The same relationships between BMI and health outcomes were explored among those with T2DM, prediabetes, and hypertension ([Table 3](#t3-dmso-11-001){ref-type="table"}). Although these subgroup analyses were underpowered, respondents in obese class I and combined obese class II--III categories reported significantly lower health utilities than respondents in the normal weight category for all comorbidity subgroups. The results for work productivity and health care resource use were more inconsistent. Only those respondents with prediabetes in the obese class II--III category reported significantly greater presenteeism and overall work impairment compared with normal weight respondents. Respondents who were in obesity class I category and were either in the T2DM or hypertension groups reported more ER visits in the past 6 months than their normal weight counterparts. Those respondents with T2DM, and separately hypertension, in the obese class I category reported more ER visits in the past 6 months than normal weight respondents. Indirect costs rose as BMI increased, with the costs rising from 2,422 MXN (normal weight) to 2,614 MXN (overweight) to 2,993 MXN (obese class I) to 3,317 MXN (obese class II--III).

The sensitivity analysis controlling for depression included as a separate variable rather than being included as part of the CCI found that adjusted means of the two models differed by less than a tenth of a point indicating that depression was not an integral component of BMI.

Management of obesity
---------------------

Of the total number of respondents, 62.17% (n=1,561) were taking steps to lose weight, and the primary reason for doing so was to improve their health (60.79%). Despite these intentions, success was limited. Only slightly more than a third (34.34%) reported having lost weight in the past 6 months (43.31% reported gaining weight), and the mean weight change was 0.47 kg (SD=7.33).

The most common treatments used for weight loss included exercise and dieting ([Table 4](#t4-dmso-11-001){ref-type="table"}). Of the total number of respondents, 27.55% had used an herbal product, 19.03% used over-the-counter (OTC) orlistat weight loss pills (60 mg), and 17.10% used a prescription medication (the most common prescription medication was orlistat \[120 mg\], which was used by 46.44% of those who were using a prescription medication). However, discontinuation rates were high with these treatments. Of those who ever used either OTC or prescription medications, less than half were currently using those methods.

For those using OTC and prescription medications (N=345), the current out-of-pocket costs were 528.58 MXN (SD=658.00; median=350.00). Few differences in out-of-pocket costs were observed by demographic and health history variables, though small sample sizes precluded statistical comparisons. Out-of-pocket costs trended lower among the elderly and higher among those with comorbidities (i.e., T2DM, hypertension, CCI score of \>1).

Discussion
==========

In a sample of Mexican adults, who were recruited to reflect the overall sex and age of the population, it was found that 62% were, at least, overweight. Heavier respondents reported higher comorbidity burden, as well as worsening HRQoL and work productivity. Further, a large proportion of the sample is actively trying to lose weight. Taken together, these findings indicate that many Mexicans are experiencing the deleterious effects associated with BMI despite the desire to lose weight.

These findings are comparable to past research,[@b1-dmso-11-001] though our study and the high comorbidity burden associated with increasing BMI is consistent with other studies too.[@b1-dmso-11-001],[@b2-dmso-11-001],[@b6-dmso-11-001] Indeed, 75.2% of individuals with a BMI ≥35 had either T2DM (29.9%) or prediabetes (45.3%). Additionally, patient-reported participants reported more impaired HRQoL and work productivity as burden of BMI increases. The strongest effects were observed with HRQoL. Across the sample, each BMI category was associated with a statistically and clinically significant decrement in health utilities compared with normal weight respondents. Indeed, the HRQoL for those in the combined obese class II--III was worse than what has been reported for psoriasis, migraine, asthma, and glaucoma, and comparable to gout and cardiac arrhythmias.[@b49-dmso-11-001] Effects on daily activities were also observed as a function of obesity. Respondents with obesity reported nearly double the level of work-related impairment, even after adjusting for demographic and health history confounds. The same pattern of results was observed for the T2DM, prediabetes, and hypertension subgroups.

Among the employed, greater overall work-related impairment was also observed with increasing BMI, but these associations were a function of increasing presenteeism as opposed to absenteeism. In other words, after accounting for demographic and health history characteristics, obesity was generally unrelated to an individual's ability to show up for work, but was related to the individual's productivity while working. Overall, a third to two-thirds greater work-related impairment was observed among those with obesity compared with normal weight respondents. This corresponded to an incremental 1,400 MXN per employee per year, a value which exceeds 10% of the average annual wage for an individual. Due to sample size restrictions for the employed group in other comorbidity subgroups, leading to wide confidence intervals, it is difficult to make firm conclusions on how the pattern may differ in these cases. Larger cohort studies are necessary to assess obesity-related indirect costs among those with T2DM, prediabetes, and hypertension.

Interestingly, few associations between obesity and health care resource utilization were observed. We attribute this partially to sample size. The variability in health care resource utilization was high, and even somewhat large differences in the mean number of visits between groups were not statistically significant. Another factor to consider is the cross-sectional design which may not fully capture the long-term implications that have previously been found with obesity.[@b1-dmso-11-001],[@b2-dmso-11-001],[@b6-dmso-11-001],[@b7-dmso-11-001],[@b9-dmso-11-001]--[@b11-dmso-11-001] This is an area that warrants further research.

It should be noted that the effects of increasing BMI in our prediabetes sample were small, with the results resembling more the overall population than the T2DM population. In part, this may be due to the fact that this group was the smallest subgroup which limited statistical power. Another issue was that some of the covariates in the regression model (e.g., age, sex, and smoking) were used to define the presence of prediabetes. As a result, when controlling for these factors (which are independently associated with health outcomes), in part, we were controlling for the "severity" of prediabetes. This likely diminished our effects and points to future research where alternative methods of classifying the prediabetes patients for the purposes of burden-of-obesity analyses (e.g., using glycemic levels rather than patient-reported health history) could be considered.

Over 60% of those in Mexico are taking steps to lose weight, which is much higher than the 40% reported in a previous study.[@b35-dmso-11-001] Similarly, nearly 70% of those, without experience in using a prescription medication, expressed a willingness to do so in our study compared with 24--33% of obese respondents in the US.[@b50-dmso-11-001] This higher level of interest does not seem to be explained by a greater BMI category. Our reported BMI distribution (e.g., overweight=38%, obese=24%) was less extreme than that reported in the US.[@b50-dmso-11-001],[@b51-dmso-11-001]

However, regardless of these weight loss intentions, the success was limited, which is consistent with previous research in this domain.[@b34-dmso-11-001] Overall weight change in the past 6 months was low, with more respondents actually gaining weight in the past 6 months than losing weight. Additionally, aside from diet and exercise, discontinuation rates for weight loss interventions were high, ranging from 50 to 70%. Future research would be necessary to understand the reasons for the high discontinuation rates.

Limitations
-----------

This study, like all others, has limitations. All data were self-reported, and no objective confirmation of weight, treatment use, or health care resource use was available. It was also cross-sectional, so it was not possible to assess a clear causal pathway between BMI/weight and health outcomes. Further, indirect costs were estimated based on estimated wage rates and may be different than true costs obtained through other datasets. Additionally, this study does not quantify all costs associated with obesity. Supplementary sources of information are needed to further calculate direct and other indirect costs.

Although the survey sample was demographically representative with respect to age and sex, there are a few limitations that pertain to the external validity of the findings. Most respondents were a member of an Internet panel and completed the survey online; thus, those without Internet access or otherwise economically disadvantaged might be underrepresented in the data. Finally, some caution should be applied when examining these results because small sample sizes in some of the analyses resulted in less statistical precision in these projections.

Conclusion
==========

In summary, the results suggest a significant unmet need for the treatment of overweight and obese adults in Mexico. The majority of respondents were overweight, and the results suggest a significant opportunity to improve health outcomes, particularly HRQoL. The strongest effects were observed for those who reported being obese. This pattern was similar for respondents with T2DM, prediabetes, and hypertension, with increasing BMI category. Despite these effects, there is an apparent high degree of willingness for respondents to lose weight; however, the success of available interventions is limited, and discontinuation rates for pharmacotherapies are high. Given the gravity of the obesity epidemic in Mexico, successful weight management could have significant benefits to the patients and society at large.
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###### 

Demographic and health history differences across BMI categories (N=2,476)

                                        BMI category   *P* value                                    
  ------------------------------------- -------------- -------------- -------------- -------------- ---------
  Sex                                                                                               \<0.001
   Male, n (%)                          422 (46.84%)   548 (56.96%)   199 (46.82%)   92 (48.94%)    
   Female, n (%)                        479 (53.16%)   414 (43.04%)   226 (53.18%)   96 (51.06%)    
  Age                                                                                               \<0.001
   Mean±SD                              37.52±14.06    42.05±14.41    43.86±14.67    42.82±13.68    
  Marital status                                                                                    \<0.001
   Single, n (%)                        411 (45.62%)   338 (35.14%)   136 (32.00%)   61 (32.45%)    
   Married/living with partner, n (%)   490 (54.38%)   624 (64.86%)   289 (68.00%)   127 (67.55%)   
  Employment status                                                                                 0.455
   Not currently employed, n (%)        226 (25.08%)   218 (22.66%)   105 (24.71%)   51 (27.13%)    
   Employed, n (%)                      675 (74.92%)   744 (77.34%)   320 (75.29%)   137 (72.87%)   
  Highest level of education                                                                        0.040
   Less than university degree, n (%)   359 (39.84%)   389 (40.44%)   197 (46.35%)   87 (46.28%)    
   University degree, n (%)             542 (60.16%)   573 (59.56%)   228 (53.65%)   101 (53.72%)   
  Socioeconomic status                                                                              0.884
   AB, n (%)                            367 (40.73%)   394 (40.96%)   166 (39.06%)   77 (40.96%)    
   C+, n (%)                            297 (32.96%)   328 (34.10%)   151 (35.53%)   60 (31.91%)    
   C, n (%)                             129 (14.32%)   122 (12.68%)   54 (12.71%)    23 (12.23%)    
   C−, n (%)                            62 (6.88%)     66 (6.86%)     35 (8.24%)     15 (7.98%)     
   D+, n (%)                            37 (4.11%)     39 (4.05%)     15 (3.53%)     9 (4.79%)      
   D, n (%)                             9 (1.00%)      13 (1.35%)     4 (0.94%)      4 (2.13%)      
  Health behaviors                                                                                  
   Smoking behavior                                                                                 0.274
    Current smoker, n (%)               286 (31.74%)   269 (27.96%)   110 (25.88%)   54 (28.72%)    
    Former smoker, n (%)                327 (36.29%)   393 (40.85%)   181 (42.59%)   74 (39.36%)    
    Never smoker, n (%)                 288 (31.96%)   300 (31.19%)   134 (31.53%)   60 (31.91%)    
   Days exercised in the past month                                                                 \<0.001
    Mean±SD                             9.92±9.15      8.93±8.89      7.18±8.18      6.71±8.04      
   Alcohol use frequency                                                                            0.083
    Daily, n (%)                        7 (0.78%)      16 (1.66%)     2 (0.47%)      0 (0.00%)      
    4--6 times a week, n (%)            17 (1.89%)     17 (1.77%)     7 (1.65%)      3 (1.60%)      
    2--3 times a week, n (%)            79 (8.77%)     75 (7.80%)     21 (4.94%)     12 (6.38%)     
    Once a week, n (%)                  152 (16.87%)   164 (17.05%)   76 (17.88%)    25 (13.30%)    
    2--3 times a month, n (%)           144 (15.98%)   151 (15.70%)   60 (14.12%)    23 (12.23%)    
    Once a month or less often, n (%)   297 (32.96%)   307 (31.91%)   133 (31.29%)   64 (34.04%)    
    I do not drink alcohol, n (%)       205 (22.75%)   232 (24.12%)   126 (29.65%)   61 (32.45%)    
   Charlson Comorbidity Index                                                                       \<0.001
    Mean±SD                             0.94±2.34      1.14±1.85      1.68±2.13      2.03±2.26      
  Comorbidities                                                                                     
   T2DM, n (%)                          204 (24.91%)   344 (42.00%)   163 (19.90%)   108 (13.19%)   \<0.001
   Prediabetes, n (%)                   39 (9.18%)     172 (40.47%)   163 (38.35%)   51 (12.00%)    \<0.001
   Hypertension, n (%)                  229 (25.59%)   328 (36.65%)   217 (9.27%)    121 (13.52%)   \<0.001

**Abbreviations:** BMI, body mass index; T2DM, type 2 diabetes mellitus.

###### 

Regression-adjusted health outcome differences across BMI categories (N=2,476)

  Dependent variable                           BMI group                    Adjusted mean   SE     95% LCL   95% UCL   *P* value
  -------------------------------------------- ---------------------------- --------------- ------ --------- --------- -----------
  EQ-5D: VAS                                   Overweight (25--\<30)        81.85           0.38   81.09     82.60     \<0.0001
  EQ-5D: VAS                                   Obese class I (30--\<35)     79.62           0.58   78.48     80.77     \<0.0001
  EQ-5D: VAS                                   Obese class II--III (35+)    77.33           0.87   75.62     79.05     \<0.0001
  EQ-5D: VAS                                   Normal weight (18.5--\<25)   84.23           0.40   83.44     85.02     
  EQ-5D: health utility                        Overweight (25--\<30)        0.83            0.00   0.82      0.84      0.0187
  EQ-5D: health utility                        Obese class I (30--\<35)     0.82            0.01   0.80      0.83      0.0003
  EQ-5D: health utility                        Obese class II--III (35+)    0.78            0.01   0.76      0.80      \<0.0001
  EQ-5D: health utility                        Normal weight (18.5--\<25)   0.85            0.01   0.84      0.86      
  Absenteeism % (WPAI-GH)                      Overweight (25--\<30)        5.05            0.52   4.13      6.17      0.5533
  Absenteeism % (WPAI-GH)                      Obese class I (30--\<35)     4.66            0.73   3.42      6.33      0.9695
  Absenteeism % (WPAI-GH)                      Obese class II--III (35+)    5.29            1.27   3.31      8.48      0.6097
  Absenteeism % (WPAI-GH)                      Normal weight (18.5--\<25)   4.62            0.50   3.74      5.71      
  Presenteeism % (WPAI-GH)                     Overweight (25--\<30)        17.65           0.91   15.95     19.53     0.2509
  Presenteeism % (WPAI-GH)                     Obese class I (30--\<35)     20.94           1.65   17.94     24.44     0.0080
  Presenteeism % (WPAI-GH)                     Obese class II--III (35+)    23.24           2.81   18.34     29.45     0.0069
  Presenteeism % (WPAI-GH)                     Normal weight (18.5--\<25)   16.18           0.89   14.53     18.02     
  Overall work impairment % (WPAI-GH)          Overweight (25--\<30)        20.34           0.99   18.48     22.39     0.2898
  Overall work impairment % (WPAI-GH)          Obese class I (30--\<35)     23.29           1.74   20.11     26.97     0.0219
  Overall work impairment % (WPAI-GH)          Obese class II--III (35+)    25.81           2.95   20.62     32.30     0.0134
  Overall work impairment % (WPAI-GH)          Normal weight (18.5--\<25)   18.85           0.98   17.02     20.88     
  Activity impairment % (WPAI-GH)              Overweight (25--\<30)        18.31           0.89   16.64     20.14     0.0380
  Activity impairment % (WPAI-GH)              Obese class I (30--\<35)     20.83           1.54   18.01     24.09     0.0023
  Activity impairment % (WPAI-GH)              Obese class II--III (35+)    24.82           2.82   19.87     31.00     0.0003
  Activity impairment % (WPAI-GH)              Normal weight (18.5--\<25)   15.78           0.82   14.26     17.46     
  Number of provider visits (past 6 months)    Overweight (25--\<30)        3.22            0.11   3.02      3.44      0.4151
  Number of provider visits (past 6 months)    Obese class I (30--\<35)     3.40            0.17   3.08      3.75      0.1319
  Number of provider visits (past 6 months)    Obese class II--III (35+)    3.73            0.27   3.23      4.31      0.0235
  Number of provider visits (past 6 months)    Normal weight (18.5--\<25)   3.09            0.11   2.88      3.32      
  Number of ER visits (past 6 months)          Overweight (25--\<30)        0.29            0.03   0.24      0.34      0.1414
  Number of ER visits (past 6 months)          Obese class I (30--\<35)     0.35            0.05   0.28      0.46      0.0126
  Number of ER visits (past 6 months)          Obese class II--III (35+)    0.26            0.05   0.18      0.39      0.6042
  Number of ER visits (past 6 months)          Normal weight (18.5--\<25)   0.24            0.02   0.19      0.29      
  Number of hospitalizations (past 6 months)   Overweight (25--\<30)        0.17            0.02   0.14      0.21      0.3924
  Number of hospitalizations (past 6 months)   Obese class I (30--\<35)     0.22            0.03   0.17      0.30      0.4247
  Number of hospitalizations (past 6 months)   Obese class II--III (35+)    0.22            0.05   0.14      0.33      0.6233
  Number of hospitalizations (past 6 months)   Normal weight (18.5--\<25)   0.19            0.02   0.15      0.24      

**Notes:** All models were controlled for sex, age, marital status, education, exercise frequency, and the CCI. *P*\<0.05.

**Abbreviations:** BMI, body mass index; SE, standard error; LCL, lower confidence limit; UCL, upper confidence limit; EQ-5D, EuroQoL-5D; VAS, visual analog scale; WPAI-GH, Work Productivity and Activity Impairment -- General Health; ER, emergency room; CCI, Charlson Comorbidity Index.

###### 

Regression-adjusted health outcome differences across BMI categories among those with T2DM, prediabetes, and hypertension

  Dependent variable           BMI group               T2DM (n=819)   Prediabetes (n=425)   Hypertension (n=825)                                                                        
  ---------------------------- ----------------------- -------------- --------------------- ---------------------- -------------- -------------- -------- -------------- -------------- --------
  EQ-5D: VAS                   Overweight (25--\<30)   78.07          76.71--79.42          0.8418                 82.64          79.26--86.02   0.6453   78.06          76.66--79.46   0.0008
  Obese class I (30--\<35)     75.98                   74.00--77.96   0.090                 79.79                  76.30--83.28   0.0898         77.06    75.34--78.78   0.0001         
  Obese class II--III (35+)    75.48                   73.08--77.87   0.0649                76.66                  72.26--81.06   0.0108         74.95    72.65--77.26   \<.0001        
  Normal weight (18.5--\<25)   78.29                   76.52--80.07                         83.65                  78.85--88.44                  81.84    80.15--83.54                  
  EQ-5D: health utility        Overweight (25--\<30)   0.80           0.79--0.82            0.5873                 0.84           0.79--0.88     0.5398   0.79           0.78--0.81     0.1221
  Obese class I (30--\<35)     0.77                    0.75--0.79     0.0172                0.83                   0.78--0.87     0.353          0.77     0.75--0.80     0.0079         
  Obese class II--III (35+)    0.76                    0.73--0.79     0.0043                0.76                   0.71--0.81     0.0067         0.74     0.72--0.77     \<.0001        
  Normal weight (18.5--\<25)   0.81                    0.79--0.83                           0.85                   0.79--0.91                    0.81     0.79--0.84                    
  Absenteeism %                Overweight (25--\<30)   7.86           6.10--10.15           0.8587                 --             --             --       7.11           5.52--9.16     0.3639
  Obese class I (30--\<35)     7.38                    5.09--10.71    0.6908                --                     --             --             6.71     4.91--9.18     0.5701         
  Obese class II--III (35+)    8.06                    5.07--12.79    0.9644                --                     --             --             5.81     3.77--8.95     0.9525         
  Normal weight (18.5--\<25)   8.16                    5.91--11.28                          --                     --             --             5.91     4.36--8.01                    
  Presenteeism %               Overweight (25--\<30)   22.97          20--26.37             0.4691                 15.04          8.49--26.65    0.3674   23.39          20.4--26.81    0.6156
  Obese class I (30--\<35)     28.24                   23.05--34.59   0.3719                21.33                  11.81--38.53   0.0614         27.48    23.2--32.54    0.075          
  Obese class II--III (35+)    26.59                   20.64--34.27   0.6934                39.12                  18.16--84.3    0.0033         28.14    22.24--35.6    0.1067         
  Normal weight (18.5--\<25)   24.96                   20.87--29.85                         10.99                  5.19--23.3                    22.13    18.77--26.1                   
  Overall work impairment %    Overweight (25--\<30)   26.62          23.44--30.23          0.2985                 18.48          10.51--32.5    0.2601   27.17          23.89--30.9    0.5143
  Obese class I (30--\<35)     31.55                   26.17--38.03   0.6386                24.6                   13.69--44.18   0.0548         30.66    26.15--35.94   0.0999         
  Obese class II--III (35+)    30.49                   24.15--38.5    0.8618                40.14                  18.81--85.69   0.0063         31.4     25.17--39.16   0.1299         
  Normal weight (18.5--\<25)   29.72                   25.21--35.04                         12.49                  5.95--26.21                   25.4     21.75--29.66                  
  Activity impairment %        Overweight (25--\<30)   23.94          21.12--27.13          0.8742                 15.12          8.42--27.17    0.4741   23.40          20.61--26.56   0.5419
  Obese class I (30--\<35)     28.88                   24.09--34.62   0.0982                15.84                  8.8--28.51     0.4129         28.30    24.22--33.07   0.0247         
  Obese class II--III (35+)    30.25                   24.12--37.93   0.0793                28.87                  13.59--61.33   0.0411         32.38    26.09--40.18   0.0047         
  Normal weight (18.5--\<25)   23.55                   20.09--27.61                         11.69                  5.4--25.3                     21.99    18.9--25.6                    
  Number of provider visits    Overweight (25--\<30)   4.21           3.84--4.62            0.124                  2.75           2.14--3.54     0.7135   3.96           3.6--4.37      0.5938
  Obese class I (30--\<35)     4.87                    4.27--5.55     0.7715                2.84                   2.21--3.66     0.5945         4.13     3.68--4.65     0.9957         
  Obese class II--III (35+)    4.79                    4.09--5.62     0.9137                3.12                   2.26--4.3      0.3667         4.46     3.82--5.21     0.4361         
  Normal weight (18.5--\<25)   4.74                    4.21--5.34                           2.59                   1.8--3.73                     4.13     3.68--4.64                    
  Number of ER visits          Overweight (25--\<30)   0.42           0.33--0.55            0.9373                 0.16           0.07--0.37     0.5282   0.46           0.36--0.6      0.1387
  Obese class I (30--\<35)     0.72                    0.52--0.98     0.0271                0.23                   0.1--0.53      0.2616         0.58     0.43--0.78     0.0161         
  Obese class II--III (35+)    0.41                    0.27--0.63     0.8506                0.22                   0.08--0.61     0.3459         0.34     0.21--0.52     0.97           
  Normal weight (18.5--\<25)   0.43                    0.31--0.6                            0.10                   0.02--0.42                    0.34     0.24--0.47                    
  Number of hospitalizations   Overweight (25--\<30)   0.27           0.2--0.35             0.0366                 0.11           0.05--0.28     0.2057   0.29           0.21--0.39     0.765
  Obese class I (30--\<35)     0.49                    0.36--0.68     0.3783                0.14                   0.05--0.36     0.328          0.36     0.26--0.51     0.5188         
  Obese class II--III (35+)    0.31                    0.2--0.48      0.3045                0.19                   0.06--0.6      0.6293         0.28     0.17--0.46     0.7473         
  Normal weight (18.5--\<25)   0.41                    0.3--0.55                            0.27                   0.07--1.03                    0.31     0.22--0.44                    

**Notes:** All models were controlled for sex, age, marital status, education, exercise frequency, and the CCI. The absenteeism model failed to converge in the prediabetes subsample. *P*\<0.05. '--' indicates non-convergence.

**Abbreviations:** BMI, body mass index; T2DM, type 2 diabetes mellitus; EQ-5D EuroQoL-5D; VAS, visual analog scale; ER, emergency room; CCI, Charlson Comorbidity Index.

###### 

Treatments ever and currently used by those taking steps to lose weight (n=1,561)

                                                                       Ever used   Currently using         
  -------------------------------------------------------------------- ----------- ----------------- ----- -------
  Exercise                                                             1,246       79.82             994   79.78
  Dieting                                                              1,023       65.53             808   78.98
  Herbal products                                                      430         27.55             210   48.84
  Consulting a specialist                                              429         27.48             189   44.06
  Gym memberships                                                      397         25.43             161   40.55
  Diet supplements                                                     375         24.02             155   41.33
  OTC 60 mg orlistat                                                   297         19.03             83    27.95
  Prescription medication                                              267         17.10             92    34.46
   Redustat (120 mg orlistat)                                          124         46.44             36    29.03
   Redotex (atropine+norpseudo ephedrine+diazepam+triiodoth yronine)   90          33.71             27    30.00
   Solucaps (mazindol)                                                 46          17.23             11    23.91
   Lindeza (120 mg orlistat)                                           42          15.73             9     21.43
   Asenlix (clobenzorex)                                               38          14.23             7     18.42
   Terfamez (phentermine)                                              36          13.48             14    38.89
   Obeclox (clobenzorex)                                               22          8.24              5     22.73
   Other prescription medication                                       58          21.72             16    27.59
  Joining weight management program                                    90          5.77              29    32.22
  Surgical bariatric procedure                                         28          1.79              15    53.57
  Other                                                                47          3.01              39    82.98

**Note:** "Currently using" percentages are based on those who "ever used" the given method (e.g., 79.78% of those who ever used exercise are currently using exercise).

**Abbreviation:** OTC, over-the-counter.
